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Claim Objections 

Claim 6 is objected to under 37 CFR 1.75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 
claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. Claim 6 is actually broader than claim 1. Claim 1 recites a 
heating step of around 10-60 minutes, while claim 6 recites a heating step of 0 to up to 60 
minutes. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1, 12, 16, 18, and 20 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

b.) In claims 1, 16, 18, and 20, the limitation of "for around 10-60 minutes" is recited. It is 
unclear exactly how many minutes are meant by this limitation. This is especially true because 
this appears to be an important feature of the invention. Would 9 minutes or 61 minutes meet 
this limitation? 

b.) In claim 12, it is unclear as to which hydrogen is meant in claim 12. Is it the hydrogen 
that reduces the metal oxide or is it the hydrogen in the CO/H 2 mixture or both? For purposes of 
this action, it will be assumed that applicant meant the hydrogen in the CO/H 2 mixture. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

Claims 1-4, 6-9, 11, 13-20, and 22-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Rodriguez 6,159,538. 

As to claims 1, 6-7, 11, 13, 16,18-20, and 22-24, Rodriguez '538 discloses a method for 
producing carbon nanofibers by utilizing a catalyst (see column 4, lines 53-56). The catalyst is a 
metal oxide heated in a hydrogen-containing atmosphere at a temperature from about 400° to 
600° C for an effective amount of time (see column 4, line 65 - column 5, line 8). Thereafter, 
the temperature of the heating zone is raised to from about 500° C to about 700° C (see column 
6, lines 47-51). The carbon-containing compound can be carbon monoxide (see column 6, lines 
52-55) and it may be desirable to have an effective amount of hydrogen (see column 6, line 66 - 
column 7, line 12). Although Rodriguez '538 is silent as to the amount of hydrogen, the heating 
rate, and the effective amount of time for the reduction step, it would have been obvious to 
optimize these process parameters in order to obtain the best quality catalyst particles. See , 
e.g. , In re Boesch , 617 F.2d 272, 205 U.S.P.Q. 215 (CCPA 1980). 

Regarding claims 2-4, Rodriguez teaches using iron oxide (see column 5, lines 46-48 
and column 4, lines 65-67, which discloses that the metal is in its oxide form). The reference 
discloses a first metal selected from Group IB 9 (which includes copper), mixed with a second 
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metal selected from, inter alia, iron (see column 5, lines 46-52). The group IB metal (which 
includes copper) is present in an amount ranging from 0.5 to 99 %. Overlapping ranges is 
prima facie evidence of obviousness. See , e.g. , In re Malagari , 499 F.2d 1297, 182 U.S.P.Q. 
549 (CCPA1974). 

As to claim 8, Rodriguez teaches that the amount of hydrogen present will be from about 
5 to 40 vol %, meaning that the CO present is 60 to 95 vol %. These ranges over lap the 
claimed ranges. As above, overlapping ranges is prima facie evidence of obviousness. See , In 
re Malagara , supra. 

With respect to claims 9 and 14, it would have been obvious to optimize the process 
parameters such that there is a large excess of hydrogen so as to prevent any graphite from 
forming on the carbon nanotubes. See , In re Boesch , supra. 

As to claims 15 and 17, Rodriguez appears to produce carbon nanofibers within one 
hour from when the metal oxide catalyst is heated because no step for cooling is disclosed. As 
such, it appears that the process (continuously) produces nanofibers immediately after reducing 
the metal oxide catalyst. Insofar as the limitation of continuous production is met, it would have 
been obvious to run the Rodriguez process continuously in order to maximize carbon nanofiber 
output. 

Claims 1-4, 6-11, 13-20, and 22-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Rodriguez 6,159,538 in view of Takita 6,582,674. 

As to claims 1, 6-7, 11,13, 16,18-20, and 22-24, Rodriguez '538 discloses a method for 
producing carbon nanofibers by utilizing a catalyst (see column 4, lines 53-56). The catalyst is a 
metal oxide heated in a hydrogen-containing atmosphere at a temperature from about 400° to 
600° C for an effective amount of time (see column 4, line 65 - column 5, line 8). Thereafter, 
the temperature of the heating zone is raised to from about 500° C to about 700° C (see column 
6, lines 47-51). The carbon-containing compound can be carbon monoxide (see column 6, lines 
52-55) and it may be desirable to have an effective amount of hydrogen (see column 6, line 66 - 
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column 7, line 12). Although Rodriguez '538 is silent as to the amount of hydrogen, the heating 
rate, and the effective amount of time for the reduction step, it would have been obvious to 
optimize these process parameters in order to obtain the best quality catalyst particles. See , 
e.g. , In re Boesch , 617 F.2d 272, 205 U.S.P.Q. 215 (CCPA 1980). 

Insofar as Rodriguez does not disclose the limitation of about 10-60 minutes, Takita '674 
does teach reducing the catalyst in a hydrogen atmosphere at 400° C for 1 hour (see column 4, 
Fourth Example, lines 25-38). Takita does not disclose that they reduce the catalyst in the 
metal oxide form; however, it appears that the Takita catalyst would have to be a metal oxide in 
order for it to be reduced. It would have been obvious to use the one-hour reduction time of 
Takita for the "effective amount of time" in Rodriguez because Takita demonstrates that the 
catalyst can be reduced in a short amount of time. It would be beneficial to use as short of a 
time for the reduction step as possible in order to reduce cost and complexity of the process. 

Regarding claims 2-4, Rodriguez teaches using iron oxide (see column 5, lines 46-48 
and column 4, lines 65-67, which discloses that the metal is in its oxide form). The reference 
discloses a first metal selected from Group IB 9, which includes copper) mixed with a second 
metal selected from, inter alia, iron (see column 5, lines 46-52). The group IB metal (which 
includes copper) is present in an amount ranging from 0.5 to 99 %. Overlapping ranges is 
prima facie evidence of obviousness. See , e.g. , In re Malagari , 499 F.2d 1297, 182 U.S.P.Q. 
549 (CCPA 1974). 

As to claim 8, Rodriguez teaches that the amount of hydrogen present will be from about 
5 to 40 vol %, meaning that the CO present is 60 to 95 vol %. These ranges over lap the 
claimed ranges. As above, overlapping ranges is prima facie evidence of obviousness. See , In 
re Malagara , supra. 

With respect to claims 9 and 14, it would have been obvious to optimize the process 
parameters such that there is a large excess of hydrogen so as to prevent any graphite from 
forming on the carbon nanotubes. See , In re Boesch , supra. 
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With respect to claim 10, Rodriguez does not disclose a production rate. However, 
Takita, '674 discloses a carbon deposition quantity (which appears to be the same as a 
production rate) of 2678 g-carbon/kg-cat*h, or 2.678g-carbon/g-caUh. It would have been 
obvious to optimize the parameters of Rodriguez in order to obtain the production rate of Takita 
in order to obtain as much product as possible. 

As to claims 15 and 17, Rodriguez appears to produce carbon nanofibers within one 
hour from when the metal oxide catalyst is heated because no step for cooling is disclosed. As 
such, it appears that the process (continuously) produces nanofibers immediately after reducing 
the metal oxide catalyst. Insofar as the limitation of continuous production is met, it would have 
been obvious to run the Rodriguez process continuously in order to maximize carbon nanofiber 
output. 

Claims 1-4, 6-9, 11, 13-20, and 22-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Rodriguez 6,159,538 in view of Ono 6,261,532. 

As to claims 1, 6-7, 11,13, 16,18-20, and 22-24, Rodriguez '538 discloses a method for 
producing carbon nanofibers by utilizing a catalyst (see column 4, lines 53-56). The catalyst is a 
metal oxide heated in a hydrogen-containing atmosphere at a temperature from about 400° to 
600° C for an effective amount of time (see column 4, line 65 - column 5, line 8). Thereafter, 
the temperature of the heating zone is raised to from about 500° C to about 700° C (see column 
6, lines 47-51). The carbon-containing compound can be carbon monoxide (see column 6, lines 
52-55) and it may be desirable to have an effective amount of hydrogen (see column 6, line 66 - 
column 7, line 12). Although Rodriguez '538 is silent as to the amount of hydrogen, the heating 
rate, and the effective amount of time for the reduction step, it would have been obvious to 
optimize these process parameters in order to obtain the best quality catalyst particles. See , 
e.g. . In re Boesch , 617 F.2d 272, 205 U.S.P.Q. 215 (CCPA 1980). 

Insofar as Rodriguez does not disclose the limitation of about 10-60 minutes, Ono '532 
discloses reducing a Ni/Si0 2 catalyst in hydrogen for two hours, which meets the limitation of 
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"around 10-60" minutes. It would have been obvious to use the shorter reduction time of Ono 
for the "effective amount of time" in Rodriguez because Ono demonstrates that the catalyst can 
be reduced in a short amount of time. It would be beneficial to use as short of a time for the 
reduction step as possible in order to reduce cost and complexity of the process. 

Regarding claims 2-4, Rodriguez teaches using iron oxide (see column 5, lines 46-48 
and column 4, lines 65-67, which discloses that the metal is in its oxide form). The reference 
discloses a first metal selected from Group IB 9, which includes copper) mixed with a second 
metal selected from, inter alia, iron (see column 5, lines 46-52). The group IB metal (which 
includes copper) is present in an amount ranging from 0.5 to 99 %. Overlapping ranges is 
prima facie evidence of obviousness. See , e.g. , In re Malagari , 499 F.2d 1297, 182 U.S.P.Q. 
549 (CCPA1974). 

As to claim 8, Rodriguez teaches that the amount of hydrogen present will be from about 
5 to 40 vol %, meaning that the CO present is 60 to 95 vol %. These ranges over lap the 
claimed ranges. As above, overlapping ranges is prima facie evidence of obviousness. See , in 
re Malagara , supra. 

With respect to claims 9 and 14, it would have been obvious to optimize the process 
parameters such that there is a large excess of hydrogen so as to prevent any graphite from 
forming on the carbon nanotubes. See , In re Boesch , supra. 

As to claims 15 and 17, Rodriguez appears to produce carbon nanofibers within one 
hour from when the metal oxide catalyst is heated because no step for cooling is disclosed. As 
such, it appears that the process (continuously) produces nanofibers immediately after reducing 
the metal oxide catalyst. Insofar as the limitation of continuous production is met, it would have 
been obvious to run the Rodriguez process continuously in order to maximize carbon nanofiber 
output. 

Claim 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Rodriguez 
'538 in view of Ono '532, as applied to claim 1 above, and in further view of Takita '674. 
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With respect to claim 10, Rodriguez does not disclose a production rate. However, 
Takita, '674 discloses a carbon deposition quantity (which appears to be the same as a 
production rate) of 2678 g-carbon/kg-caUh, or 2.678g-carbon/g-caNh. It would have been 
obvious to optimize the parameters of Rodriguez in view of Ono in order to obtain the production 
rate of Takita in order to obtain as much product as possible. 

Claims 5 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rodriguez '538 as applied to claim 1 above, and further in view of Sun 6,518,218. 

Claim 5 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rodriguez '538 in view of Takita '674 or, in the alternative, in view of Ono '532, as applied to 
claim 1 above, and in further view Sun 6,518,218. 

As to claim 5, Rodriguez discloses oxides of iron, copper, nickel and combinations 
thereof for the catalyst (see column 5, lines 46-67 and column 4, lines 65-67). However, 
Rodriguez does not disclose using molybdenum as a catalyst. Sun '218 does disclose using 
molybdenum as the catalyst (see Abstract). It would have been obvious to use the molybdenum 
catalyst of Sun in the Rodriguez process (or the Rodriguez in view of Takita process or the 
Rodriguez in view of Ono process) because Sun teaches that molybdenum is an effective 
catalyst for carbon nanotube synthesis. It would have been obvious to use any effective 
catalyst. 

As to claim 12, Rodriguez does not disclose balancing the hydrogen with an inert gas. 
However, Sun does disclose an argon and hydrogen mixture (see column 4, lines 32-42). It 
would have been obvious to add in an inert gas, such as the argon of Sun, to the Rodriguez 
process (or the Rodriguez in view of Takita process or the Rodriguez in view of Ono process) in 
order to prevent oxidation of the catalyst. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Rebecca M. Stadler whose telephone number is 571-272-5956. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached on 571-272-1358. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 





Rebecca M. Stadler 



COLLEEN P. COOKE 
PRIMARY EXAMINER 



